Abstract-In the present study, Amplified Fragment Length Polymorphism (AFLP) markers were employed to determine phylogenetic relationships among the taxa of the genera Laser Borkh., Laserpitium L., Glaucosciadium Burtt & Davis and Thapsia L. The Heracleum platytaenium Boiss. and Pastinaca sativa L. subsp. urens Čelak. were used as outgroups. Eight combination of primers were used to amplify the AFLPs. A total of 618 polymorphic fragments were generated by AFLP reactions with an average of 154.5 fragments per primer pair. Molecular analyses were conducted with NTSYSpc 2.02k programme. The results indicated that AFLP technique is useful for establishing the relationships among the taxa of Laser, Laserpitium, Glaucosciadium and Thapsia. We observed largely positive correlations between morphological characteristics and AFLP results of these taxa. 
The genera Laser Borkh., Laserpitium L., Glaucosciadium Burtt & Davis and Thapsia L. are placed in Apiaceae family. In Turkey, Laserpitium consist of five species and Laser, Glaucosciadium, Thapsia are represented by a single species [8] .
Amplified Fragment Length Polymorphism (AFLP) has been applied to a wide range of topics in botanical research that include genome mapping, population genetics, plant breeding, and evolutionary biology [9] . The potential of AFLP in systematic and evolutionary biology was demonstrated in Solanum L. section Petota [6] .
Using this method, the DNA is digested with two restriction enzymes and oligonucleotide adapters are ligated to the ends of the cut fragments. These adapters serve as priming sites for the amplification of the resulting fragments using labeled primers in PCRs. The labeled fragments are then separated by electrophoresis and visualized [6] . The AFLP technique, like other PCR-based methods, often generates a vast amount of data in the form of shared and polymorphic bands, and analysis of polymorphic bands provides a measure of genetic diversity among the investigated samples. Compared with some other PCR-based markers (e.g., RAPDs), the AFLP offers a high level of reproducibility [11] .
II. MATERIAL AND METHODS

A. Plant Material
A total of 10 accessions of the genera Laser, Laserpitium, Glaucosciadium and Thapsia, plus two outgroups Heracleum and Pastinaca accessions, were used in this study. Table 1 lists the sources of the accessions. Fresh leaves tissues of these taxa were collected field trips and dried in silica gel.
B. DNA Extraction
Total genomic DNA was extracted from 30 to 50 mg of leaf tissue. An extraction followed the procedure of Doyle and Doyle (1987) , but some modifications were applied [12] . Concentrations of DNAs were determined by ThermoMultiscan Go. Stock DNAs were kept at -80 °C.
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C. AFLP Analysis
The AFLP procedure was carried out essentially as described by Vos et al. (1995) using fluorescently labelled primers and bands were detected using a LICOR/Biosciences, NEN® Model 4300 [6] . All the chemicals and enzymes apart from 10X reaction buffer and Taq DNA polymerase were present in the kit provided by Li-COR (IRDye Fluorescent AFLP Kit for Large Plant Genome Analysis). Genomic DNA (0.5 µg) was double digested with 1.5 units each of EcoRI and MseI (MBI Fermentas) in a final volume of 20 μl and incubated at 37°C for 2 h. 7.5 and 75 pmols of adaptors EcoRI and MseI, respectively, were ligated to the resulting fragments (20 μl of the digestion mix) using 1 unit of T4 DNA ligase (Roche diagnostics GmbH) in a final volume of 25 μl buffer ligase 1X and incubated for 2 h at 25°C.
The ligation mix was diluted 1/10 and 2.5 μl were added to the pre-amplification reaction containing AFLP Pre-amp. primer mix, 1X PCR reaction buffer, 2.5 U Taq DNA polymerase (Roche diagnostics GmbH) in a final volume of 25 μl. Pre-amplification was performed in a Bio-Rad T100 Thermocycler as in the following steps: 2 min 95°C, 20 cycles of 30 s at 94°C, 1 min at 56°C, 1 min at 72°C and 4 min at 72°C. The pre-amplification mix was diluted to 1/40 and 2 μl was added to the selective amplification reaction, containing 1 μM IRDye 700 labeled EcoRI primer A, 1 μM IRDye 800 labeled EcoRI primer B and 1 μM MseI+3, reaction buffer lX, 0.25 mM each dNTPs and 1 unit of Taq DNA polymerase in a final volume of 20 μl.
Selective amplification was performed on a Bio-Rad T100 Thermocycler as follows: 12 touchdown cycles (-0.7°C per cycle) of 30 s at 94°C, 30 s at 65°C, l min at 72°C; 24 cycles of 30 s at 94°C, 30 s at 56°C, 1 min at 72°C and 10 min at 72°C.
Eight pairwise primer combinations (E1/M1, E2/M1, E3/M2, E4/M1, E4/M2, E5/M1, E5/M3, E6/M3) were used to generate AFLP fragment and included six EcoRI+3 primers and three MseI+3 primers (Table 2) . The PCR products were separated by electrophoresis in a 6.5% polyacrylamide gel using the LICOR/ Biosciences, NEN® Model 4300-DNA Analyzer and analyzed using the Saga Generation Software.
D. Data analysis
Presence-absence was scored for the AFLP fragments, and only polymorphic bands found in at least two species were used in analyses. Genetic similarity and diversity analysis were performed using the data analysis software, UPGMA method and NTSYSpc-2.02k. The similarity index coefficients were calculated according to Jaccard (J)coefficient [13] .
III. RESULT AND DISCUSSION
The AFLP primer combinations EcoRI+AAG and MseI+CAC, EcoRI+ACT and MseI+CAC, EcoRI+ACA and MseI+GAG, EcoRI+ACG and MseI+CAC, EcoRI+ACG and MseI+GAG, EcoRI+ACC and MseI+CAC, EcoRI+ACC and MseI+CAA, EcoRI+AGG and MseI+CAA were used to determine phylogenetic relationship among the taxa of Laser, Laserpitium, Glaucosciadium and Thapsia. They yielded 618 polymorphic bands. A dendrogram was generated from the data using the UPGMA and the program NTSYSpc 2.02k ( Figure 1 ). Four main cluster were observed in the tree.
Cluster 1 contain Laserpitium petrophilum var. petrophilum and var. spinosum, L. affine, L. hispidum, L. carduchorum and L. glaucum. In the cluster, Laserpitium hispidum and L. carduchorum are most closely allied species. Also, these species are morphologically allied and share several morphological characters: such as hairy stem and fruit, white petal but yellow after drying. Laserpitium petrophilum var. spinosum is morphologically distinct taxon. Because ıt has spines on the wings. This situation supported in the phylogenetic tree. L. glaucum is morphologicaly distinct from the all other taxa of genus Laserpitium. But, it related to L. hispidum and L. carduchorum in the dendrogram. Fig. 1 A dendrogram constructed from the AFLP data, using Jaccard's coefficient of similarity and UPGMA clustering.
Cluster 2 includes Laser trilobum. The dendrogram in Fig.  1 indicates that L. trilobum is sister group of the genus Laserpitium. Cluster 3 contain Glaucosciadium cordifolium, Thapsia garganica and Pastinaca sativa subsp. urens. The taxa P. sativa subsp. urens. is used as an outgroup, but it is related to the species Glaucosciadium cordifolium in the dendrogram. The genara Glaucosciadium and Thapsia are belong to the tribe Scandiceaea. The genus Pastinaca is belong to the tribe Tordylieae [7] . Cluster 3 is not supported tribal delimitation. Further studies may help to solve relationship among these species. Cluster 4 includes Heracleum platytaenium which is used as an outgroup.
In conclusion, this research represents one of the most comprehensive studies of DNA diversity for the genera Laser, Laserpitium, Glaucosciadium and Thapsia. In the study, we observed largely positive correlations between morphological characteristics and AFLP results of these taxa. In conclusion, AFLP technique is useful for establishing the relationships among the taxa of Laser, Laserpitium, Glaucosciadium and Thapsia.
